
AVERTING DEATH 


\ass production of quarter-inch-steel tepees like the 
ombproof tent above is proposed by an American firm. 
Inable to withstand direct hits, it would stop flying debris 


Above, an air-raid shelter being studied by U. S. housing 
officials. Below, a windowless factory that sets a stand¬ 
ard for "blackout" plants with fluorescent lighting 


\ MERICA has had plenty of 
time to learn from the grim 
experience of Europe how best to 
gird its cities against the air raid¬ 
er. Every bomb that spills flame 
over homes and factories and 
blasts stone and steel skyscrapers 
into rubble has given both a warn¬ 
ing and a lesson in self-preserva¬ 
tion to this country. 

Yet with thousands of miles still 
intervening, insulating America 
from destruction by air, few on 
this side of the ocean have given 
serious thought to the problems of 
blackouts and bomb shelters and 
gas masks. 

Fortunately there are a handful 
of men—engineers, scientists, ar¬ 
chitects, university professors, 
government and private housing 
experts—-who have been giving 
practical thought to what would 
happen if tons of explosives begin 
raining on crowded American 
communities like New York City 
where, in the Bronx, there are 
33,400 persons to the square mile 
and in Brooklyn, 32,800. Or in 
Boston, with 17,500; Chicago, with 
16,575; Philadelphia, with 15,000 
and San Francisco with 14,950 po¬ 
tential victims to the square mile. 

In and around New York City, 
which is the most expensive bomb 
target in the world today, they 
have been doing a lot of thinking 
and have turned up some interest¬ 
ing mechanical and structural 
ideas. To cite one, Emil Bie, a 



648 


POPULAR MECHANICS 















from the SKIES 



CONCRETE 

DOME 


LISTENING AND 
SIGNALING POST 


PROTECTING 

ROOFS 


GAS SHELTERS 


AIR DUCTS 


GASPROOF 

WALL 


ENTRANCE 
FROM STREET 


SUBWAY 


CONCRETE 

ROOF 


THREE ■■■ 

UNDERGROUND 

STORIES 
(GAS SHELTERS) 


ELEVATOR 


FOR 50 
PERSONS 


UNDERGROUND 
RAIL OR 
SUBWAY ' 


DERGROUND 


UNDERGROUND StREET 


WATER ■ 
RESERVOIR 


REVIOUSLY BUILT 
AN DI NG F^ElD 


WER PLANT 


GASPROOF CONCRETE LAYER 


RBO-GENERATORS 


UNDERGROUND LIVING 
AND BUSINESS QUARTERS 


AND WATERWORKS 


| PUMP > 




@ Kerston, New York 

Board of Transportation en¬ 
gineer who heads the de¬ 
fense committee of the New 
York Civil Service Techni¬ 
cal Guild, has turned up a 
scientific discovery 35 years 
old and long forgotten be¬ 
cause so few uses have been 
found for it. As result, the 
employment of common sand 
could convert miles of the 
city’s thinly roofed subways 
into air-raid shelters for 
3,500,000 persons. 

The neglected theory be¬ 
hind the proposal goes under 
the technical term of funic¬ 
ular polygon thrust, but it is 
much simpler than its name. 
It seems that sand has the 
same properties as anyone’s 
lazy relative. As long as it 


Above, sectional drawing of a bombproof underground "sky¬ 
scraper" proposed in Germany for business and living quarters 

Below, model of prefabricated bombproof shelter of concrete, 
designed by architectural students at Pratt Institute, Brooklyn 
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The light section being placed in basement of skyscraper model at left is a bomb shelter. At right 
is a sketch of a bombproof cellar with reinforced concrete ceiling 12 inches thick 


is supported, it is no stronger than the sup¬ 
port. But if the support is removed, the 
sand packs down, forms an arch and sup¬ 
ports itself. 

Sand is shoveled onto a thin, bending 
corrugated metal sheet which only keeps 
it from sifting through. The area above 
the metal sheet for a foot or so has been 
divided by vertical waits of ordinary fly 
screen and an occasional “I” beam. Above 
this, horizontal walls of the same fly screen 
divide the sand into layers for four or five 
feet. Whereupon the sand produces a re¬ 
markable phenomenon. 

Laboratory experiments have shown 
that a slab of loose sand and fly screen 
three feet wide and four to five feet deep, 


confined at the sides and unsupported from 
beneath, can resist a vertical load of more 
than 3,000 pounds per square foot and is 
more valuable in resisting concussion than 
a foot of reinforced concrete. 

It happens that many subway stations 
have an intermediate, or mezzanine, floor 
between the platforms below and the 
streets above. Installing rows of 14-inch 
“I” beams, laying strips of corrugated met¬ 
al, soldering in fly screen and shoveling 
sand into the mezzanine of compartments 
promises to be a cheap method of saving 
thousands of lives if the need arises. 

Another practical, but costly, suggestion 
for the protection of millions has been put 
forward by architectural students of Pratt 
Institute in Brooklyn. This con¬ 
templates the digging of caves un¬ 
der the towering cliffs along the 
Hudson river which go by the 
name of The Palisades. No bomb 
yet developed is powerful enough 
to affect these rock formations to 
any great degree. 

The school has become a center 
for the development of air-raid 
protection devices because of a 
course of study under the direc¬ 
tion of Erling F. Iverson, archi¬ 
tect, who won the Prix de Rome 
in 1938 and studied concussion ef¬ 
fects under a severe teacher, the 

This model shelter has an entrance stair¬ 
way covered with galvaniied iron, sand¬ 
bags on roof and ventilating pipes at right 
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(Continued from page 146A) 

also in the direction of the various axes of 
the crystal. The average size of the fin¬ 
ished radio crystal is about one by one by 
one-tenth inch. Tourmaline, a mineral 
found in California, might be a possible 
substitute in an emergency, since it pos¬ 
sesses desirable properties of this type. 

Nickel, a silvery-white metal, finds us¬ 
age in armor plate, armor-piercing projec¬ 
tiles, gun barrels, recoil cylinders. An al¬ 
loying ingredient in steel to give increased 
hardness, toughness and strength, nickel 
is produced in only small quantities in the 
United States, most of our supply coming 
from Canada. Our annual requirements in 
the near future may be assumed at 45,000 
to 50,000 tons under normal conditions. 

On all these, and sheet mica, too, which 
is used as armature winding tape, commu¬ 
tator segments, rings, cones and trans¬ 
formers, Uncle Sam is stocking up, looking 
to the day not far away when this nation 
will have a two-year supply of things nec¬ 
essary to defense which cannot be pro¬ 
duced at home. Given that much leeway 
in an emergency, there is a good chance 
that the Bureau of Mines, the Geological 
Survey and other governmental agencies, 
working together with private research 
experts and industrial management, will 
be able to develop our own sources of sup¬ 
plies or substitutes that will make us self- 
sufficient as long as may be necessary. 


Averting Death From the Skies 

(Continued from page 651) 

Another school producing ideas for bomb 
shelters is the Newark College of Engi¬ 
neering, where Professor Odd Albert has 
designed what he calls the “Bompus- 
Rumpus Room” because it is a place where 
“bombs won’t raise a rumpus.” He sug¬ 
gests that every new home be equipped 
with such underground rooms. The cellar 
could be utilized to the full area covered 
by the building. The ceiling of the shelter 
could be reinforced concrete, 12 inches 
thick, with beams of the same material, 12 
inches wide and 24 inches deep. This bomb¬ 
proof cellar might be divided into three 
parts, one for living, one for sleeping, the 
third as the utility room. 

Such construction would be fireproof. It 
would carry a load of over 1,000 pounds 
(Continued to page 151A) 
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Illustrated— 
Marlin’s Model 
101— .22 cal. self- 
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NEW military type 
one-piece buttstock, 
with fluted comb and 
semi-beaver tail fore¬ 
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THE MARLIN FIREARMS CO. 
93 Willow St., New Haven, Conn. 



for the newcomer 

IN AMATEUR RADIO! 

your own CW Rig. ThcThordarson 
Beginners’ Transmitter *™ ia ** ma *'‘ 
mum power output us.ng only one 
r.G-G tube. “Straight through’ on all 5 
amateur bands from 160 to 10 meters. 
FULLY DESCRIBED ON PAGE 618 OF 
THE APRIL ISSUE Of POPULAR ME¬ 
CHANICS Price S13.S0 ties aecesso- 
fief) to* complete Pit including large 
Circuit diagram. Write today lor full 
particulars. 

thordbrson elec. mfg. CO. 

* _ ... street. Chicago, III. 



Sleep on the bank of that unfished 
stream 'way back in the secluded 
spot where the big ones are waiting. 
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own bed with Ta-Pat-Co. Comfort¬ 
able, Ii«ht, compact, it’s equipment 
every sportsman should have . . . 
See your sporting goods dealer. 
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SANDS 10 TIMES FASTER! 



fa,iui, '!S'»nrfcf 

Now get finer, easier sanding 10 times faster 
with this sturdy portable power sander. Turns 
out expert work in minutes—instead of hours of 
hand-sanding drudgery! 

Powerful motor PLUS high-speed abrasive belt 
assures uniform finish on fiat surfaces—handier 
around curves—leaves no swirls—no cross-grain 
scratches. Sands, planes, polishes. Works on 
wood, metal, stone, plastics, compositions. 

Sells at popular price—weighs only 9 lbs. 
Completely guaranteed. Try it at your hard¬ 
ware dealer’s. WRITE us for full details. 

SYRACUSE GUILDTOOL COMPANY 
1741-5C N. Salina St. Syracuse, N. Y. 


AMAZING TRIAL OFFER 


LOG SAWS 


Make Money—Wood now in big demand— 
start a .sawing business. Turn timber into 
cash. Low factory prices—Easy Terms. 
Write for Logsaw and Engine Catalog. 
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I WORLD'S LOWEST PRICED 

ADDING MACHINE SUfM 

IDEAL FOR BUSINESS OR PERSONAL USE f>||| VC'lGfl 
| GUARANTEED ACCURATE. Not • UNLV*^«* 
toy. Operates with only a Unger flick, total cost 
A dds, subtracts, multiplies, divides. send no 
C ounts up to ten million. Pays for itself money 
over and over. Ideal Gift —for Business. Income Tax ami 
School use. MONEY BACK GUARANTEE. Send name 
and address. Pay postman only $2.50 pin* postage. 
(Send full cash if outside U.S.) Money back in 10 days 

_ if not delighted. AGENTS WRITE. 

MICIIUTOt MACHINE C0.(Mlri.)DEPT.in, P.0.10( IUI.CHICAaO.llL 
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Pflucgcr SUPREME 
Prico ........ $25.00 



New Pflueger SKI LKAST 

Level Wind with 
Mechanical Thumber 
No. 1953 .$7.00 



Pflueger AKRON 

No. 1893-60 Yard . $6.00 
No. 1393L-60 Yard 
—Lmht Spool . . . $6.00 
No. 1894-80 Yard . $6.50 
No. 1894L —80 Yard 
—Light Spool ... $6.50 


Send for 

PFLUEGER POCKET 
.CATALOG NO. 16L 


Every fisherman should 
have this book. Clives 
facts about game fish — 
feeding habits—food value, 
and tackle for taking. Also 
a catalog of 

PFLUEGER 

(Pronounced •'FLEW-GER'') 

FISHING TACKLE 

Reels. Balts. Hooks. Lines, Rods, 
Leaders, Spinners, Flies—every¬ 
thing in tackle for fresh or salt 
water fishing. Sold by dealers 
everywhere. Catalog sent FREE. 
THE ENTERPRISE MFG. CO. 

Akron Fishing Tackle Works, Inc. 
Dept. PIVI-5 AKRON. OHIO 
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Fascinating collection of thousand* 
of bargains in 8-16 and 35 mm SILENT AND 
SOUND equipment . . . Get your free copy 
by writing to Department P 
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Now full length STAMPED-IN SPRAY RAILS. Eliminate 
spray — make STARS speedier, easier to handle, 
steadier and stronger with no added weight. Offered 
on cartop models, outboards with rocker keel, row¬ 
boats, fishing and resort boats. Air chambers make 
them unsinkablo. Leakproof seams—no wood to rot- 
no upkeep cost. Sturdy, lightweight. 

STAR METAL BOAT CO., 185 Cottage Avo., Goshon, Ind. 


WRITE FOR FREE CATALOG TODAY ! I 


In answering an advertisement with a coupon, be 
sure to write name and complete address clearly. 


MOTORISTS Wankd! 


TO MAKE THIS UM/Q U£ 

GAS SAVING TEST 

Will you permit us to send you at our risk 
the Vacu-matic, a device which autoowners 
everywhere are praising? Install it on your 
car. Test it at our ri.sk. Unless it trims dollars off 
your gas bills by savingup to 80% on gasoline con¬ 
sumption, givoa more power, quicker pickup and 
faster acceleration, the test will cost you nothing. 

Automatic Supercharge Principle 

Vacu-matic is entirely different! It operates on 
tho supercharge principle by automatically add- 
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(Continued from page 149A) 

per square foot as compared with a re¬ 
quired design load of 60 pounds per square 
foot, which is the strength of present-day 
floors. Therefore, even if a building with 
a bomb cellar is wrecked or burned down 
to the ground, the cellar will be intact, as 
the ceiling construction is strong enough 
to carry the load of debris of a caved-in 
building three or four stories high. 

Factories are especially vulnerable to air 
attack and are also very important to de¬ 
fense production. Many architects turned 
their attention to designing efficient war¬ 
time production plants, only to discover 
that this country has been constructing 
about what would be needed during con¬ 
flict—low, windowless buildings with fluo¬ 
rescent “daylight” and air conditioning. 

The new North American Aviation Com¬ 
pany plant in Dallas, Tex., adds a couple of 
innovations to this type of structure. It is 
only 21 feet high for the most part and the 
walls are only three inches thick. They are 
composed of a layer of concrete and two 
layers of steel, so constructed that they 
will bend and warp rather than break if 
bombed. Entrances are through slide doors 
and a concrete screen in front of each door 
protects the interior from bomb fragments. 

The General Electric Company has per¬ 
fected a trailer-mounted portable sub¬ 
station complete with protective and 
switching equipment for supplying service 
quickly at any point on distribution cir¬ 
cuits where emergency service is required. 

And the Boston fire department is ex¬ 
perimenting with machine guns mounted 
on fire trucks so that they may be rushed 
to fight off planes when not busy fighting 
fires. In New York, fire authorities are 
studying a trailer fire pump designed to 
meet the threat of incendiary bombs. 

The advice given to civilians in a city 
under an air raid is to avoid panic and get 
in off the street; walk to the nearest sub¬ 
way or the lobby of a steel or concrete 
building. Top and bottom stories and ele¬ 
vators should be avoided: cellars are safe 
only in low, well constructed buildings. If 
you’re at home, the best advice is to close 
the windows, pull down the shades, ex¬ 
tinguish all lights—turn off gas and elec¬ 
tric connections—and don’t smoke, light 
matches or eat until danger is past. Amer¬ 
ica is far from the danger zone, but the 
time to prepare is before the emergency. 



EVINRUDE 

GIVES THIS SMOOTHER 

PERFORMANCE 


S-M-O-O-T-H! . . . here’s 
silky smoothness . . . surging 
responsiveness . . . thrilling performance that packs more 
pleasure into every mile! And now you can choose a four- 
cylinder Evinrude right in the same price range with "twins” 
of comparable power. Evinrude offers 4 great "fours” 
— see them at your dealer, or write for new catalog! 
NEW FULL REVERSE! Now yours in two famed light 
motors, Evinrude’s advanced development of Full Reverse! 
Steer in any direction . . . reverse the course . . . back 
away from crowded docks . . . the last word in complete 
maneuverability is built into these two models. 


CATALOG FREE! Handsomely illustrated, full-color catalog of 9 
Evinrude models—also catalog of 6 Elto models priced as low as #26.50 
—handy Boat-and-Motor Selector and Boat Guide 
of Leading Builders—Free. Address. EVINRUDE 
MOTORS, 4731 N. 27th St., Milwaukee, Wis. 

All Prices F. O. B. Factory and subject to change. 




MAKES A GOOD UV/NG 


With a Foley Automatic Saw Filer you don't need to have experience 
to do expert work easily, quickly, without eyestrain, “hast year I sharp¬ 
ened 2.'10U ham! saws, for which 1 got $11*»4.10. Tin* Foley Saw Filer 
has made a good living for me"—John Joseph, t'alif. Louis 1*. Wado- 
wirk says: "I have filed 7<iJ saws In spare time." The Foley files hand, 
hand and circular saws better titan the best hand filer. The new Model 
F Hi is the result of 40 years' experience in building saw filers, and 
is unequalled for accuracy, ease of adjustment and long 
life. Patented jointing principle brings uneven teeth 
back to uniform size. 

FREE PLAN shows you how to start your own cash 
business in spare lime with small investment—no can¬ 
vassing. Send coupon now,—no obligation, no sales- 


Mail Coupon for FREE PLAN 


I obligati* 
| NAME. . 


Plan on Saw Filing business—no 
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